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Physical and Hydrologic Characteristics of 
Groundwater Basins in the West Basins Planning Area

Sources of Data:
*      Estimated Groundwater Storage:  ADWR – Arizona’s Next Century: A Strategic Vision for Water Supply Sustainability (2014)
**    Estimated Natural Recharge:  USGS Hydrologic Investigations Atlas – 664 (1986)
***  Estimated 2014 Irrigation Pumping and CAP Water Use:  USGS Arizona Basin Water Supply Spreadsheet (2015)

Basin Characteristic Unit Butler Valley Harquahala INA McMullen Valley Ranegras Plain Tiger Wash

Basin Area
Square 

Miles
288 766 649 912 74

Estimated GW 

Storage*

Million Acre-

Feet
6.4 15.5 15 9 0.7

Estimated Natural 

Recharge**

Acre-

Feet/Year
<1,000 1,000 1,000 <1,000 <1,000

Estimated 2014 

Irrigation Pumping ***
Acre-Feet 11,500 93,500 47,500 23,500 0

Estimated 2014 CAP 

Surface Water for 

Irrigation***

Acre-Feet 0 35,000 0 0 0
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Satellite Image of West Basins Strategic Planning Area





NESW

Mountain Front 
Recharge

Infiltration Along 
Centennial Wash

Underflow to 
Harquahala
Basin

Bedrock

Aguila

Wenden
Salome

Basin Fill Aquifer

Conceptual Model Of Pre-Development Groundwater Flow 
Conditions In The McMullen Valley Groundwater Basin*

* During The Predevelopment Period Groundwater Recharge 
and Basin Outflow Were In a Long-Term Balance (Steady-State)

GW Flow



Predevelopment Groundwater Flow Patterns In the West Basins Strategic Planning Area

Source:  USGS 
Hydrologic 
Investigations 
Atlas HA-664 
(1986)

Ratio of Basin 
Inflow (AF/Yr) 
To Total 
Groundwater 
Storage (To 
1,200 FT BLS)

GROUND-WATER BUDGET

GROUND-WATER
INFLOW

GROUND-WATER 
OUTFLOW

EVAPOTRANSPIRATION

UNDERFLOW

RECHARGE FROM 
INFILTRATING 
PRECIPITATION 
AND RUNOFF

STREAM BASEFLOW

PERENNIAL 
STREAM LOSSES 
TO AQUIFER

UNDERFLOW



CAP Canal

Butler Valley

Ranegras Plain

McMullen Valley

Harquahala INA

Tiger Wash 
Basin

Phoenix AMA

Registered Wells In West Basins Strategic Planning Area



Well Applications Filed Per Year In West Basins Strategic Planning Area

EXEMPT* wells in Arizona are typically 
used for domestic purposes and  may 
pump up to 35 gallons per minute.

NON-EXEMPT** wells in this part of 
Arizona are typically used for irrigation 
and may pump at >35 gallons per 
minute. 

Most Well Applications 
Filed Prior to 1983 Were 
For Existing Wells

EXEMPT

NON-

EXEMPT OTHER EXEMPT

NON-

EXEMPT OTHER EXEMPT

NON-

EXEMPT OTHER EXEMPT

NON-

EXEMPT OTHER EXEMPT

NON-

EXEMPT OTHER

1940 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

1970 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

1979 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0

1980 5 5 0 1 0 0 0 1 0 2 1 0 0 0 0

1981 13 12 0 0 0 0 6 14 0 36 32 0 0 0 0

1982 60 181 0 14 29 0 65 211 0 129 72 0 6 1 0

1983 1 1 0 0 2 0 4 4 0 19 3 1 1 0 0

1984 2 3 8 1 0 2 8 6 1 11 17 3 1 0 0

1985 1 2 35 0 0 0 3 2 5 7 11 5 0 0 1

1986 7 2 8 0 0 0 14 6 6 5 9 5 0 0 2

1987 6 3 3 1 0 23 14 4 1 19 2 10 0 0 0

1988 2 1 4 3 0 1 4 1 5 17 1 0 0 0 2

1989 1 1 1 0 0 2 10 3 5 17 3 1 0 0 0

1990 2 1 14 0 0 0 4 0 8 7 1 2 0 0 0

1991 2 1 1 0 0 0 5 0 6 6 1 4 0 0 1

1992 0 0 4 1 0 0 6 0 0 7 0 8 0 0 3

1993 1 1 4 0 0 1 12 0 10 14 0 0 0 0 0

1994 5 7 2 1 0 0 18 3 3 21 0 2 0 0 0

1995 7 0 16 0 0 0 8 2 9 23 2 0 0 0 0

1996 6 0 5 0 2 0 19 1 9 30 1 3 0 0 0

1997 6 4 27 0 0 0 11 3 1 21 6 8 0 0 0

1998 9 1 5 0 0 0 21 0 5 27 0 1 0 0 0

1999 10 0 6 0 0 0 21 0 5 21 1 0 0 1 0

2000 5 2 7 1 0 0 13 2 7 16 0 1 0 0 0

2001 27 2 37 0 0 0 26 2 1 15 0 20 0 0 0

2002 5 2 5 0 0 0 22 1 4 19 1 0 0 0 0

2003 5 1 3 0 0 0 24 2 0 21 2 6 0 0 0

2004 3 2 0 0 0 0 22 1 0 22 3 0 0 0 0

2005 6 2 2 0 0 0 27 1 1 35 6 1 0 0 0

2006 6 1 0 0 0 0 28 2 2 35 0 3 0 0 0

2007 2 0 4 0 0 0 13 0 0 26 5 15 0 0 0

2008 2 0 8 0 0 0 9 0 0 11 2 0 0 0 0

2009 1 0 1 0 1 0 5 0 0 15 1 1 0 0 0

2010 0 0 1 1 0 0 10 0 5 13 0 2 0 0 0

2011 2 6 1 0 0 0 7 2 2 19 0 2 0 0 0

2012 0 0 0 0 0 0 3 0 0 6 1 0 0 0 0

2013 0 0 1 0 0 0 10 2 1 8 0 0 0 0 1

2014 0 0 0 0 0 1 9 2 0 3 4 0 0 0 0

2015 0 3 5 0 0 0 10 5 0 6 2 4 0 0 0

Sub-Total 210 248 218 24 34 30 491 283 102 711 190 108 8 2 10

Total

Harquahala INA Butler Valley McMullen Valley Ranegras Plain Tiger Wash

676 88 876 1009 20



Basin County Abandoned  Fallow Single Cropped Doubled Cropped Other Irrigation systems

Butler Valley La Paz -                          250                         1,718           -                          -                                       Center pivot

Basin County Abandoned  Fallow Single Cropped Doubled Cropped Other (converted to solar) Irrigation systems

La Paz -                          1,078                      1,152           -                          -                                       Drip

Maricopa 3,348                      2,879                      20,797         3,742           161                                       Drip and flooded

Basin total 3,348                      3,957                      21,948         3,742           161                                       Drip and flooded

Basin County Abandoned  Fallow Single Cropped Doubled Cropped Other Irrigation systems

La Paz 706                         2,477                      6,237           690              -                                       Drip and flooded

Maricopa 1,557                      5,309                      10,793         843              -                                       Drip and flooded

Basin total 2,263                      7,786                      17,030         1,533           -                                       Drip and flooded

Basin County Abandoned  Fallow Single Cropped Doubled Cropped Other Irrigation systems

Ranegras Plain La Paz 1,098                      583                         5,136           102              -                                       Drip, center pivot, and flooded

2012 USGS Field Verification of Crops in Butler Valley, McMullen Valley, and Ranegras Plain Basins; and Harquahala INA (Acres)

Harquahala

McMullen Valley

2012 USGS Cropped Acreage Verification In The 
West Basins Strategic Planning Area
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Butler Valley McMullen Valley Harquahala INA Ranegras Plain

USGS Estimated Groundwater Withdrawals For Agricultural Irrigation In The West Basins Strategic Planning Area 1940 – 2014 
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GW Flow

Conceptual Model Of Transient Groundwater Flow 
Conditions In The McMullen Valley Groundwater Basin*

Ag Well

Ag Well

Ag Recharge

Ag Recharge

GW 
Divide

Perched Aquifer

Perched Aquifer

• During The Period of Groundwater Development Basin Outflow From Pumping 
Exceeds Basin Recharge and Basin GW Storage Decreases Over Time 

• Perched Aquifers Have Developed In Ag Areas
• Land Subsidence Has Occurred



Water Level Changes
In Arizona 2003 - 2013



Count 62 51 11

Average -14 -21 16

Median -9 -13 6

Minimun -86 -86 0

Maximum 56 0 56

Count 63 58 5

Average -19 -23 25

Median -15 -15 4

Minimum -84 -84 1

Maximum 104 0 104

Count 712 310 402

Average 7 -17 26

Median 2 -9 18

Minimum -517 -517 0

Maximum 225 0 225

Count 1197 651 546

Average 2 -16 22

Median -1 -7 12

Minimum -517 -517 0

Maximum 283 0 283

West Basins 

Area Water Level Changes 2003 - 2013 In Selected Areas of Arizona                           

Units = + /- Feet of WL Change

Statistic

Water Level 

Change For All 

Wells In Area

Water Level 

Change For Wells 

With WL Declines 

Only

Water Level 

Change For Wells 

With WL Rises 

Only

Statewide

Cochise

AMAs

Water Level Changes For Selected Areas of Arizona  (2003 – 2013)



GWSI Water Level Measurements In West Basins Planning Area

Year
Butler 

Valley

Harquahala 

INA

McMullen 

Valley

Ranegras 

Plain

Tiger 

Wash
Year

Butler 

Valley

Harquahala 

INA

McMullen 

Valley

Ranegras 

Plain

Tiger 

Wash

1917 2 1979 2 147 8 6 1

1929 1 1980 2 20 130 5 2

1942 1 1981 3 40 6 6

1943 2 1982 3 19 8

1945 9 18 1983 3 21 31 18 2

1946 4 11 16 1984 25 132 21 26

1947 2 6 1985 33 22 139 12

1948 1 5 3 44 1986 51 56 35 12

1949 4 5 13 1987 65 54 24 13

1950 1 3 8 1988 35 197 26 194 3

1951 4 23 18 1989 36 117 195 36 2

1952 10 5 10 1990 8 15 5

1953 5 11 18 1991 40 83 53 39 1

1954 12 4 10 1992 15 45 41 23 2

1955 17 7 9 1993 16 220 36 167 3

1956 3 17 11 1994 14 64 195 22 2

1957 30 99 14 1995 25 40 31 21 2

1958 24 113 12 1996 16 40 50 22 1

1959 17 24 8 1997 18 51 31 22 3

1960 11 10 9 1998 18 185 47 164 4

1961 17 10 6 1999 17 41 30 23 2

1962 17 13 9 2000 17 36 27 22 1

1963 148 34 21 2001 16 41 27 16 1

1964 1 4 3 1 2002 20 39 25 26 1

1965 1 18 133 10 2003 16 37 30 22 1

1966 1 115 3 10 2004 36 207 138 169 6

1967 5 32 22 47 2005 14 38 34 25 4

1968 3 23 30 18 2006 12 36 27 22 2

1969 2 21 22 14 2007 26 34 37 22 5

1970 2 18 17 12 2008 10 21 26 11 1

1971 3 111 28 12 2009 12 34 29 16 1

1972 4 5 11 12 2010 12 34 24 19 1

1973 3 24 65 8 2011 12 37 28 19 1

1974 16 100 32 2012 10 36 26 19 2

1975 14 51 10 42 2013 17 36 39 19 2

1976 3 12 38 6 2014 13 38 29 21 2

1977 2 15 36 5 2015 12 36 33 22 1
1978 2 102 9 3 Total 755 3,307 2,574 1,806 62



Water Level Change Statistics For GWSI Wells In Ranegras Plain

Water Level Change Data For GWSI Wells In The Ranegras Plain  Basin (1948 - 2015) 
(Units of Water Level Change = Feet)

1948 -1988 WL 
Change 

1948-
1988 

Positive 
WL 

Change

1948-
1988 

Negative 
WL 

Change

1988  - 2004 WL 
Change 

1988-
2004 

Positive 
WL 

Change

1988 -
2004 

Negative 
WL 

Change

2004 - 2015 WL 
Change 

2004-
2015 

Positive 
WL 

Change

2004-
2015 

Negative 
WL 

Change

Well Count 13 3 10 94 22 72 13 4 9

Average -5.5 28.9 -15.8 -9.9 9.3 -15.7 -10.9 7.4 -19.1

Median -11.3 20.0 -13.9 -6.1 4.1 -8.9 -3.9 2.1 -5.8

Min -41.3 13.4 -41.3 -49.4 0.3 -49.4 -58.6 0.2 -58.6

Max 53.2 53.2 -2.2 102.3 102.3 -0.1 25.4 25.4 -3.1



Location Of GWSI Index Wells 
In The Ranegras Plain Basin



-93 feet

1982



-59 feet≈20 feet2012

1988



- 22 feet

1967







Locations of Groundwater Site Inventory (GWSI) Index wells in the McMullen Valley Basin



Water Level Change Statistics For GWSI Wells In McMullen Valley Basin

GWSI Water Level Change Data For The McMullen Valley Basin (1958 - 2015)
(Units of WL Change = Feet)

1958 - 1989 
WL Change

1958-
1989 

Positive 
WL 

Change

1958-
1989 

Negative 
WL 

Change

1989 - 2004 
WL Change

1989-
2004 

Positive 
WL 

Change

1989-
2004 

Negative 
WL 

Change

2004 - 2015 
WL Change

2004-
2015 

Positive 
WL 

Change

2004-
2015 

Negative 
WL 

Change

Well Count 33 0 33 84 4 80 15 4 11

Average -166.2 -166.2 -34.2 5.4 -36.2 -12.4 19.4 -23.9

Median -184.0 -184.0 -32.6 5.1 -33.3 -11.9 3.3 -16.7

Min -284.4 -284.4 -141.0 2.2 -141.0 -81.9 1.1 -81.9

Max -2.3 -2.3 9.2 9.2 -0.2 69.8 69.8 -9.1



1958
- 272 feet



1985

- 82 feet



1965

- 243 feet



1956

+ 122 feet

Perched Water Level



1989

- 223 feet



1980

2013

- 48 feet

+ 70 feet

2004

+ 19 feet







Water Level Change Statistics For GWSI Wells In Butler Valley Basin

GWSI Water Level Change Data For The Butler Valley Basin (1974 - 2015)
(Units of WL Change = Feet)

1974 - 1987 
WL Change

1974-
1987 

Positive 
WL 

Change

1974-
1987 

Negative 
WL 

Change

1987 - 2004 
WL Change

1987-
2004 

Positive 
WL 

Change

1987-
2004 

Negative 
WL 

Change

2004 - 2015 
WL Change

2004 -
2015 

Positive 
WL 

Change

2004 -
2015 

Negative 
WL 

Change

Well Count 6 1 5 23 0 23 6 0 6

Average -6.0 0.7 -7.3 -13.1 -13.1 -14.4 -14.4

Median -6.1 0.7 -8.6 -16.9 -16.9 -6.2 -6.2

Min -11.6 0.7 -11.6 -23.4 -23.4 -40.1 -40.1

Max 0.7 0.7 -2.6 -0.1 -0.1 -0.8 -0.8



Locations of Groundwater Site Inventory (GWSI) Index wells in the McMullen Valley Basin



1967

- 55 feet



1985

2005

- 53 feet

- 22 feet 2007





Water Level Change Statistics For GWSI Wells In The Harquahala INA

Water Level Change Data For GWSI Wells In The Harquahala INA (1963-2015) 
(Units of Water Level Change = Feet)

1963 - 1988 
WL Change 

1963-
1988 

Positive 
WL 

Change

1963-
1988 

Negative 
WL 

Change

1988  -2004 
WL Change

1988-
2004 

Positive 
WL 

Change

1988-
2004 

Negative 
WL 

change

2004 - 2015 
WL Change

2004-
2015 

Positive 
WL 

Change

2004-
2015 

Negative 
WL 

Change

Well Count 55 4 51 129 110 19 24 8 16

Average -105.6 146.8 -125.4 54.1 66.5 -17.6 -23.5 16.8 -43.6

Median -101.3 159.8 -118.0 62.8 69.9 -9.1 -17.6 17.7 -54.0

Min -210.2 57.0 -210.2 -93.5 0.7 -93.5 -78.9 1.7 -78.9

Max 210.7 210.7 -9.4 349.1 349.1 -0.2 33.7 33.7 -4.2
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Locations of Groundwater Site Inventory (GWSI) Index wells in the Harquahala INA



1978

- 40 feet

1997 + 32 feet

2012



2012

1963

- 4 feet - 70 feet

1998



1966

- 115 feet

+ 137 feet

1996

1981







Locations of Groundwater Site Inventory (GWSI) Index wells in the Tiger Wash Basin



1980

+ 7 feet



1979

- 1 foot

+ 12 feet

2005

2008





ADWR Hydrologic 
Map Series Reports

#1
#6

#13
#17
#18

For More Information 
and Hydrologic Data 
for the West Basin 
Aquifers, Please Visit:

http://www.azwater.gov
/AzDWR/Hydrology/Libr
ary/Library.htm



http://www.azdeq.gov/environ/
water/assessment/ambient.html

For More Information on 
the Water Quality of 
West Basin Aquifers, 
Please Visit:



QUESTIONS?

For Further Information Please Visit The ADWR Website at:  www.azwater.gov

Or Contact:

Frank Corkhill  (Hydrology Division)      efcorkhill@azwater.gov

or 

Michelle Moreno (Public Information Office)  mamoreno@azwater.gov

http://www.azwater.gov/
mailto:efcorkhill@azwater.gov
mailto:mamoreno@azwater.gov


Harquahala INA 
Additional 

Hydrographs



Map of Registered Wells In The Harquahala INA (1/13/2016)
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Butler Valley Additional 
Hydrographs



Map of Registered Wells In The Butler Valley Basin (1/13/2016)















1974 + 2 feet



Ranegras Plain 
Additional 

Hydrographs



Map of Registered Wells In The Ranegras Plain Basin (1/13/2016)
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McMullen Valley 
Additional 

Hydrographs



Map of Registered Wells In The McMullen Valley Basin (1/13/2016)



1956

- 125 feet



1958

- 154 feet



1973
- 7 feet




































